Trace analysis of chlorobenzenes in water samples using headspace solvent microextraction and gas chromatography/electron capture detection.
In the present work, a rapid method for the extraction and determination of chlorobenzenes (CBs) such as monochlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2,3-trichlorobenzene and 1,2,4-trichlorobenzene in water samples using the headspace solvent microextraction (HSME) and gas chromatography/electron capture detector (ECD) has been described. A microdrop of the dodecane containing monobromobenzene (internal standard) was used as extracting solvent in this investigation. The analytes were extracted by suspending a 2.5 microl extraction drop directly from the tip of a microsyringe fixed above an extraction vial with a septum in a way that the needle passed through the septum and the needle tip appeared above the surface of the solution. After the extraction was finished, the drop was retracted back into the needle and injected directly into a GC column. Optimization of experimental conditions such as nature of the extracting solvent, microdrop and sample temperatures, stirring rate, microdrop and sample volumes, the ionic strength and extraction time were investigated. The optimized conditions were as follows: dodecane as the extracting solvent, the extraction temperature, 45 degrees C; the sodium chloride concentration, 2M; the extraction time, 5.0 min; the stirring rate, 500 rpm; the drop volume, 2.5 microl; the sample volume, 7 ml; the microsyringe needle temperature, 0.0 degrees C. The limit of detection (LOD) ranged from 0.1 microg/l (for 1,3-dichlorobenzene) to 3.0 microg/l (for 1,4-dichlorobenzene) and linear range of 0.5-3.0 microg/l for 1,2-dichlorobenzene, 1,3-dichlorobenzene and from 5.0 to 20.0 microg/l for monochlorobenzene and from 5.0 to 30 microg/l for 1,4-dichlorobenzene. The relative standard deviations (R.S.D.) for most of CBs at the 5 microg/l level were below 10%. The optimized procedure was successfully applied to the extraction and determination of CBs in different water samples.